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(57) ABSTRACT

A gutclamper includes two hard rod-like bodies having flex-
ible belts on one ends, a joint at which the rod-like bodies are
joined, and at least one through hole made in one of the belts.
The gut tract is clipped by using the two hard rod-like bodies
and the joint as a pivot. By clipping the gut tract by side
surfaces of the rod-like bodies, it can be clipped while the
width of the gut is pressed and widened, so that the gut is
prevented from being excessively clamped and torn. In addi-
tion, the two rod-like bodies are made different in length from
each other, a through hole is made in the belt connected to the
shorter rod-like body, and the tip end of the longer rod-like
body is fit into the through hole and locked, so that reliable
clipping is realized without an excessive burden being placed
on an operator.

13 Claims, 5 Drawing Sheets
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1
GUT CLAMP

TECHNICAL FIELD

The present invention relates to a surgical aid instrument to
be used for a surgical operation on digestive organs in prin-
cipal, more specifically, a clamper which is used for gut tract
resection and used for completely pressure-closing the gut
tract lumen.

BACKGROUND

In laparoscopic operations, according to improvement in
the techniques and improvement of instruments, it has
become possible to laparoscopically perform surgical opera-
tions such as partial resection of the stomach and the large
intestine and removal of bile duct calculus and cancerous
tissues which could be conventionally performed only by
abdominal operations. In abdominal operations, a method is
used in which the gut tract is clipped with intestinal forceps
during an operation for intraoperative enema cleaning or an
operation for resecting the stomach or the large intestine or
removing bile duct calculus or cancerous tissues.

In a laparoscopic operation, a gas for pneumoperitoneum
such as carbon dioxide is supplied into the abdominal cavity
via a pneumoperitoneum needle puncturing the abdominal
cavity to distend the abdominal cavity, whereby a space is
secured in the abdominal cavity to secure the operative field.
Inthe method of clipping with intestinal forceps or the like as
described above, for using the instrument, it is necessary to
secure a sufficient space around, and it was impossible to use
this method in laparoscopic operations.

On the other hand, instead of clipping the gut tract with
intestinal forceps during an operation, also available is a
method in which the gut tract is tied with a silk thread or
tightened with a string in a ringed manner. However, this
damages the gut tract frequently, and is not appropriate.

A method is considered in which the gut tract is clipped
with an instrument like a clothespin. However, to effectively
clamp the gut tract, a clothespin with a high spring effect must
be used, and a force is needed to open the clothespin to the
clipping points, and this places an excessive burden on an
operator. Furthermore, around the gut, there is fat, so that in
many cases using the method for clipping with a clothespin,
only a half of the gut is seized, and it is impossible to confirm
whether the seizing is sufficient.

Generally, as an instrument for clamping or clipping, a
bundling band like an instrument to be used for bundling
cable wires together is available. This bundling band tightens
the gut tract in a ringed manner, and this is not appropriate.
Thereis also available a bundling band for assisting joining of
bone fragments.

Additionally, there are clip forceps for clipping a blood
vessel in a human body which can be inserted in a neuroen-
doscope and remotely operated.

However, no matter which instrument is used, the gut tract
is tightened in a ringed manner or the surrounding of the gut
tract is partially clipped, and this is not appropriate.

Intraoperative dissemination due to operative maneuvers
has come into question, and it is demanded that surgical
operations are performed without contacting tumors.

From a medical perspective of prevention of intraluminal
metastases, it is recognized as desirable that the gut tract is
clamped around a tumor early in operative maneuvers.

Furthermore, as relates to intraoperative rectal lavage, in
particular, in abdomino-perineal resection of the rectum, rec-
tal lavage immediately before resection is necessary from the
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perspective of prevention of postoperative infection, and by
clamping the rectum, it becomes possible to sufficiently clean
the rectum from the anus, and as a result, the rectum can be
resected at the sufficiently cleaned anus side.

From these circumstances, currently, a medical clamper
which can easily, safely, and reliably clamp the gut tract
during an operation for intraoperative enema cleaning or the
like in the field of digestive surgery is demanded.

SUMMARY

A gutclamper of the present invention was made in view of
the above-described circumstances, and an object of the
invention is to provide a convenient medical clamper which
can easily clamp the gut tract during an operation even in a
situation where a sufficient space necessary for using instru-
ments cannot be secured around as in the case of a laparo-
scopic operation, has less limitation in a movable range, and
is preferable for safely performing an operation in a narrow
abdominal cavity.

Another object of the invention is to provide a medical
clamper which, during clamping of the gut tract, enables an
operator to maneuver the clamper without an excessive bur-
den on the operator shown in the aforementioned example
using a clothespin, can clip the whole circumference instead
of clipping a part of the circumference of the gut tract, and
enables confirmation as to whether the clipping is sufficient.

Furthermore, in view of the problem in the method in
which the gut tract is tightened by a bundling band in a ringed
manner, and the gut tract is constricted and makes it difficult
to identify a resection range in, for example, intestinal resec-
tion, still another object of the invention is to provide a medi-
cal clamper which can clip the gut tract by surfaces instead of
tightening in a ringed manner, and can clamp the gut while
widening the width of the gut.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an external view of Example 1 of the gutclamper
of the present invention;

FIG. 2 is a view of a use image of Example 1 of the
gutclamper of the present invention (a state that the belt is
inserted through the through hole);

FIG. 3 is a view of a use image of Example 1 of the
gutclamper of the present invention (a state that the whole belt
is inserted through the through hole);

FIG. 4 is a view of a use image of Example 1 of the
gutclamper of the present invention (a state that the tip end of
the longer rod-like body is fitted in the through hole and
locked);

FIG. 5 is a view of a use image of Example 1 of the
gutclamper of the present invention (a state that one belt is
pulled to make the tip end of the longer rod-like body to come
out from the through hole, whereby the clipping is released);

FIG. 6 is an external view of Example 2 of the gutclamper
of the present invention;

FIG. 7 is an external view of Example 3 of the gutclamper
of the present invention;

FIG. 8 is an external perspective view of Example 3 of the
gutclamper of the present invention; and

FIG. 9 is a view of a use image of Example 3 of the
gutclamper of the present invention (clipping state).

DETAILED DESCRIPTION

The present inventors accumulated knowledge through
experience of clipping the gut tract during actual operations at
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medical sites and repeated trial and error, and as a result, they
completed the present invention. Hereinafter, means for
achieving the objects will be described.

According to a first aspect of the present invention, “a
gutclamper including: two hard rod-like bodies having belts
with flexibility on their one ends; a joint at which the rod-like
bodies are joined, and one through hole made in one of the
belts” is provided.

Herein, the belts with flexibility are made of, for example,
a soft resin and can be wound around the gut tract like a band,
and mean string-like members as well as belt-like members.

The hard rod-like bodies are made of, for example, a hard
resin, wood, or metal, and can clip the gut tract, and mean
rod-like bodies with circular, oval, or polygonal sectional
shapes.

The gutclamper according to the first aspect of the present
invention clips the gut tract by using the two hard rod-like
bodies by using the joint as a pivot. Different from the case
where the gut tract is tightened in a ringed manner with a
string or silk thread, this clipping method has the following
advantages.

When clipping the gut tract by the rod-like bodies, the side
surfaces of the rod-like bodies clip the gut tract, and as a
result, the gut tract can be clipped while the width of the gut
tract is pressed and widened, so that tearing of the gut due to
excessive tightening as in the case of tightening in a ringed
manner does not occur.

When tightening the gut tract in a ringed manner, the tight-
ened portion is constricted like a banded bundle, so that dueto
the constricted portion, when observing the gut tract from the
interior of the gut tract through a scope, it becomes difficult to
accurately identify the resecting position, and as a result,
extra portions may be resected in the gut tract resection.
However, in the case of the gutclamper of the present inven-
tion, the gut tract is clipped by the rod-like bodies and the
width of the gut tract is pressed and widened, and the con-
stricted portion is reduced, so that extra portions are not
resected.

Furthermore, by inserting one of the belts into the through
hole of the other belt from tip end side, the two rod-like bodies
can clip the gut tract by using the joint as a pivot, so that
different from clipping with a clothespin, an excessive oper-
ating burden is not placed on the operator, and the whole
circumference of the gut tract can be clamped while adjusting
and confirming the degree of clamping.

Next, according to a second aspect of the present invention,
in the first aspect of the invention, “a gutclamper wherein
lengths of the two rod-like bodies are made different from
each other, and the position of a through hole made in a belt
connected to the shorter rod-like body is set so as to match
with the tip end of the longer rod-like body when the two
rod-like bodies are put together by using the joint as a pivot”
is provided.

By making the lengths of the two rod-like bodies different
from each other, making a through hole in a belt connected to
the shorter rod-like body, and positioning the through hole at
the tip end of the longer rod-like body when the two rod-like
bodies are put together by using the joint as a pivot, it becomes
possible to fit and lock the tip end of the longer rod-like body
into the through hole by inserting the whole of a belt con-
nected to the other longer rod-like body into the through hole
from the tip end side.

According to a third aspect of the present invention, “a
gutclamper which is formed of one hard rod-like body having
belts on both ends, and has a through hole made in one belt”
is provided.
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In the gutclamper according to the first aspect described
above, the gut tract is clipped by using two hard rod-like
bodies, however, the gutclamper according to the third aspect
uses one hard rod-like body and can clip the gut tract by the
rod-like body and belts. Into the through hole made in one
belt, the other belt is inserted from the tip end side, whereby
the rod-like bodies and the belts clip the gut tract.

It is also allowed that one end of the hard rod-like body is
formed into a belt and the other end is formed into a string.

In the first through third aspects of the present invention,
the surfaces ofthe rod-like bodies are covered by covers made
of a resin with flexibility. The surfaces of the rod-like bodies
are covered by covers made of a resin with flexibility at the
positions where the side surfaces of the rod-like bodies come
into direct contact with the gut tract and clip it, and the covers
are for protecting the surfaces of the gut tract from damage.
By integrally molding belts, covers, and joint by using a soft
and bendable resin, connection of the belts to the hard rod-
like bodies, covering on the surfaces of the hard rod-like
bodies by a flexible resin, and joining of the rod-like bodies
can be concurrently and conveniently performed.

Herein, as the soft, bendable, and elastic resin, a soft resin
such as a urethane resin, low-density polyethylene, etc., can
be used. Instead of the resin, natural rubber or synthetic
rubber may also be used.

As the integral molding, heat fusion, injection molding,
thermal compression molding or bonding can be used.

As the material of the rod-like bodies, a metal such as
stainless steel or a hard resin such as plastic is used. To clip the
gut tract by the rod-like bodies, the rod-like bodies need to
have a certain degree of hardness and strength.

The sectional shape of the rod-like bodies is circular, oval,
or polygonal. To avoid a sharp contact surface so as not to
damage the surface of the gut tract, the sectional shape is
desirably circular or oval, however, to improve engagement
for clipping by the two rod-like bodies, the sectional shape
may be a polygon with unevenness or without unevenness.

The lengths of the rod-like bodies are 30 to 70 millimeters
in view of the whole circumferential length of the gut tract.
When the length is more than 70 millimeters, a sufficient
space cannot be secured around it in a laparoscopic operation,
so that it becomes difficult to use the clamper. To completely
clip the whole circumference of the gut tract, it is considered
that at least 30 millimeters is necessary as the length of the
rod-like bodies.

In the second aspect of the present invention, the length
difference between the two rod-like bodies is predetermined
by considering the widths of the belts, diameters of the rod-
like bodies, the diameter and arrangement of the through hole.
In the case of an aid instrument for clipping the gut tractin a
laparoscopic operation or the like, the widths of the belts, the
diameters of the rod-like bodies, and the diameter of the
through hole are several millimeters, respectively, so that the
length difference between the two rod-like bodies is appro-
priately 3 to 7 millimeters. It is preferably 5 millimeters. By
arranging the through hole so as to be positioned at the tip end
of the longer rod-like body when the two rod-like bodies are
put together by using the joint as a pivot, the tip end of the
longer rod-like body can be fit into the through hole and
locked. The size of the through hole is set so that the belt can
be inserted therein. In the embodiment described later, the
through hole is arranged at the portion of the length difference
between the two rod-like bodies.

When using the gutclamper of the present invention, in a
laparoscopic operation, the belts of the gutclamper are
handled via an instrument, so that in particular, the tip end of
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the belt to be inserted through the through hole is tapered so
as to be easily inserted through the through hole.

In the gutclamper of the present invention, by providing the
belts themselves with elasticity, the belt inserted through the
through hole is made more difficult to come out from the
through hole, however, by further providing at least one lock-
ing portion in a projecting shape on a part of the belt to be
inserted through the through hole, the belt is made more
difficult to come out from the through hole after it is inserted
through the through hole.

Similarly, a serrated uneven portion is provided on a part of
the belt to be inserted through the through hole so as to lock
the belt, whereby the belt is made more difficult to come out
from the through hole after it is inserted therein.

In the gutclamper of the present invention, the color of the
belts is transparent or a complementary color of red, that is,
for example, blue or green, etc. This makes it possible to
clearly recognize the belt seven under an environment in red
of the interior of the aperture such as the gut tract and easily
laparoscopically handle them.

Furthermore, in the gutclamper of the present invention,
when clipping is released, the joint is seized and the one belt
having the through hole is pulled, whereby the clipping can be
released, and in this case, the two belts are colored differently
from each other to prevent mistakes.

By using the gutclamper of the present invention, the pro-
cedure for completely pressure-closing the lumen of the gut
tract by clipping the gut tract for gut tract resection under a
situation where a sufficient space cannot be secured as in the
case of a laparoscopic operation in digestive surgery can be
conveniently, reliably, and safely performed. Of course, the
gutclamper can also be used for clamping the duodenum in
the case of gastric resection in a conventional general diges-
tive surgical operation.

In addition, in the procedure for clipping the gut tract, there
is no need for a force to open the clamper of the present
invention to clipping points, and a force is needed only to
insert the belt into the through hole and pull it, so that an
excessive burden on the operator can be prevented when
maneuvering the instrument.

In the gutclamper of the present invention, by clipping the
gut tract by the rod-like bodies, the width of the gut tract can
be clipped while being pressed and widened by the side
surfaces of the rod-like bodies, so that the constricted portion
is reduced, and confirmation as to whether the clipping is
sufficient can be made.

Furthermore, different from tightening in a ringed manner
with a bundling band, the constricted portion like bundled
papers is not formed on the gut tract, and the resection range
in the case of intestinal resection can be reliably identified.

Hereinafter, an embodiment of the present invention will
be described with reference to the accompanying drawings.
The present invention is not limited to the illustrated con-
struction. The widths of the belts and the diameters and
lengths of the rod-like bodies are set to optimal values accord-
ing to the surgery site, and the shape and dimensions, etc., of
the gutclamper of the present invention can be variously
changed in design.

FIG. 1 is an external view of Example 1 of a gutclamper of
the present invention. As shown in FIG. 1, the gutclamper of
the present invention has two hard rod-like bodies (4 and 5),
and on one ends of the rod-like bodies, belts (1 and 2) with
flexibility are provided, and the two rod-like bodies (4 and 5)
are joined by a joint (6), and a through hole (3) is made in the
belt (1).

The two rod-like bodies (4 and 5) are covered by covers
(not shown) made of a resin with flexibility.
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Herein, as the two hard rod-like bodies (4 and 5), columnar
rods made of stainless steel are used.

Concerning the lengths of the rod-like bodies, the shorter
rod-like body has a length of about 55 millimeters, and the
longer rod-like body has a length of about 60 millimeters. The
diameters of the rod-like bodies are both about 2 millimeters.

The length difference of about 5 millimeters between the
rod-like body (4) and the rod-like body (5) is provided for
smoothly fitting the tip end (5a) of the longer rod-like body
(5) into the through hole as described later.

According to the clipping position on the gut tract, the
lengths and diameters of the rod-like bodies are adjustable.

For the belts (1 and 2), a urethane resin that is soft and has
bendability and elasticity is used. The belt (1) has the through
hole (3), and has as a length of 70 to 90 millimeters.

On the other hand, the belt (2) is to be inserted through the
through hole (3), and is made longer than the belt (1) for easy
insertion by the operator, and has a length of 80 to 100
millimeters. The tip end (2a) of the belt (2) is tapered so as to
be easily inserted through the through hole. Both belts (1 and
2)have awidth of about 4 millimeters and a thickness of about
1 millimeter.

The lengths of the belts are adjustable so that handling of
the belts becomes easy by considering the procedure for
clipping the whole circumference of the gut tract in a laparo-
scopic operation.

Next, the manner of connecting the belt and the rod-like
body and the manner ofjoining the two rod-like bodies will be
described below. In this example, the belts, covers, and joint
are integrally molded by means of heat fusion by using a
urethane resin that is soft and has bendability and elasticity.
Instead of the urethane resin, natural rubber or synthetic
rubber or a soft resin such as low-density polyethylene may
be used. Other than the heat fusion, injection molding, ther-
mal compression molding or bonding may be used for inte-
gral molding.

The belts are colored by mixing a coloring pigment into the
resin.

FIG. 2 through FIG. 5 illustrate a use image of Example 1
of the gutclamper of the present invention. Hereinafter, it is
described step by step.

First, FIG. 2 shows a state in that the belt (2) is inserted
through the through hole (3). Into the through hole (3) made
in one belt (1), the other belt (2) is inserted from the tip end
side, whereby the two rod-like bodies can clip the gut tract by
using the joint (6) as a pivot. In FIG. 2, a circle is formed by
the belt (1), the belt (2), the rod-like body (4), and the rod-like
body (5), and in this ring, the gut tract to be clipped exists. In
other words, the belt (2) is inserted through the through hole
(3) so as to surround the gut tract by the belt (1), the belt (2),
the rod-like body (4), and the rod-like body (5).

Next, FIG. 3 shows a state that by seizing the tip end of the
belt (1) and pulling the tip end of the belt (2), the whole belt
(2) is inserted through the through hole (3), whereby the gut
tract (not shown) is clipped by the rod-like body (4) and the
rod-like body (5).

FIG. 4 shows a state that the tip end of the longer rod-like
body is fitted in the through hole and locked. The two rod-like
bodies are made different in length from each other, a through
hole (3) is made in the belt (1) connected to the shorter
rod-like body (4), in such a manner that the through hole is
positioned at the tip end of the longer rod-like body (5) when
the two rod-like bodies are put together by using the joint (6)
as a pivot, so that as shown in FIG. 4, by inserting the whole
belt (2) through the through hole (3) from the tip end side, the
tip end (5a) of the longer rod-like body (5) can be fitted in the
through hole and locked.
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Next, a method for releasing the clipping state will be
described.

To release the clipping state by displacement or the like of
the clipping position of the gut tract, by seizing the joint (6) of
the rod-like bodies and pulling the belt (1), the tip end (54a) of
the rod-like body (5) comes out from the through hole (3) and
the locked state can be released.

FIG. 5 shows a state that the joint (6) of the rod-like bodies
is seized, the belt (1) is pulled to make the tip end (5a) of the
longer rod-like body come out from the through hole (3),
whereby the clipping state is released.

The belt (1) is flexible and elastic, so that the shape of the
through hole (3) made in the belt (1) is also deformed into an
oval shape in the pulling direction, and the tip end (5a) of the
rod-like body is made easier to come out from the through
hole (3). Unless the belt (1) is pulled, the tip end (5a) of the
rod-like body does not come out from the through hole (3),
and the state that the rod-like bodies clip the gut tract is
reliably maintained.

EXAMPLE 2

Next, another Example 2 will be described.

When the belt is inserted through the through hole, it can be
locked due to the respective elastic friction, however, when a
further locking force is necessary, as in this Example 2, pro-
jections are provided on a part of the belt.

FIG. 6 is an external view of Example 2 of the gutclamper
of the present invention, and as shown in FIG. 6, projections
(7a through 7d) are provided on a part of the belt (2) to be
inserted through the through hole (3) to lock the belt (2) so
that the belt (2) becomes more difficult to come out from the
through hole (3) after being inserted in the through hole (3).
Various shapes such as spherical, semispherical, and rectan-
gular shapes of the projections are possible.

EXAMPLE 3

Still another Example 3 will be described. FIG. 7 through
FIG. 9 show an external view, an external perspective view,
and a use image (clipping state) of Example 3.

In Example 3, as in the case of Example 2 described above,
when a further locking force is necessary, a serrated uneven
portion (8) is provided on a part of the belt.

In Example 3, it is assumed that the shapes of the hard
rod-like bodies (4 and 5) are rectangular columns, and the
belts (1 and 2) are thick. By providing a serrated uneven
portion (8) on a part of the belt (2) to be inserted into the
through hole (3) so as to make the belt more difficult to come
out from the through hole (3) after being inserted therein.

The gutclamper of the present invention can easily and
reliably clip the gut tract during an operation for intraopera-
tive enema cleaning, resection of the stomach or the large
intestine, or removal of bile duct calculus or cancerous tissues
in the surgical field, and can be used as a medical aid instru-
ment.

What is claimed is:

1. A gut clamp comprising:

first and second rigid and elongated straight rods, each

having a proximal end and a distal end, wherein the first
rod is shorter than the second rod;

first and second flexible and elongated belts, each having a

proximal end and a distal end, wherein the proximal
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ends of the first and second belts are fixed to the first and
second rods, respectively, and the first belt is fixed to the
first rod and the second belt is fixed to the second rod,
respectively;

a pivot joint at which the first and second rods are joined,
wherein the pivot joint is located at the proximal ends of
the first and second rods; and

at least one through hole made in the first belt, wherein

the rods extend longitudinally between the pivot joint and
the proximal ends of the belts,

by inserting the distal end of the second belt into the
through hole, the two rods clip an object by using the
pivot joint as a pivot,

a distance from the pivot joint to the through hole is
approximately the same as the longitudinal length of'the
second rod, and

by inserting a whole of the second belt entirely through the
through hole, the distal end of the second rod can be
fitted in the through hole and locked to transition the gut
clamp from an unclamped position to a clamped posi-
tion,

wherein the distal end of the second belt is tapered so that
the second belt is easily inserted in the through hole, and

wherein the gut clamp is released from the clamped posi-
tion by pulling the first belt and deforming the through
hole into an oval shape to release the distal end of the
second rod from the through hole.

2. The gut clamp according to claim 1, wherein the surfaces

of the rods are covered by covers made of a flexible resin.

3. The gut clamp according to claim 2, wherein the belts,
covers, and pivot joint are integrally molded by using the
resin.

4. The gut clamp according to claim 1, wherein the material
of the rods is a metal.

5. The gut clamp according to claim 1, wherein the material
of the rods is a hard resin.

6. The gut clamp according to claim 1, wherein the sec-
tional shape of the rods is circular, oval, or polygonal.

7. The gut clamp according to claim 1, wherein the lengths
of'the rods are 30 to 70 millimeters.

8. The gut clamp according to claim 1, wherein the length
difference between the first and second rods is 3 to 7 milli-
meters.

9. The gut clamp according to claim 1, wherein at least one
projection is provided on a part of the second belt so that the
second belt resists escaping from the through hole after the
second belt is inserted in the through hole.

10. The gut clamp according to claim 1, wherein a serrated
portion is formed on a part of the second belt so that the
second belt resists escaping from the through hole after the
second belt is inserted in the through hole.

11. The gut clamp according to claim 1, wherein the color
of'the belts is a complementary color of red.

12. The gut clamp according to claim 11, wherein the
colors of the belts are different from each other.

13. The gut clamp according to claim 1, wherein the length
of the first belt is shorter than that of the second belt.
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